phagocytized melanosomes in macrophages, features of which were identical with those of the melanosome pellet, were found in the abdominal cavity, in the connective tissue of the diaphragm and in the lymphatic lumen. The melanin. laden macrophages were also seen in the open junction of the diaphragmatic mesothelium.
The intracellular melanosomes were detected in the diaphragmatic mesothelium, in the lymphatic endothelium of the diaphragm and in the phago cytotic cells of the lymph node. The blood smear failed to show any melaninlike particles.
Therefore, melanosomes are considered to have reached the lymph node not through the circulating blood but via lymphatics.
The main pathway to the lymphatic lumen is thought to be through phagocytosis of the endothelium, although free melanosomes could also reach lymphatic lumen via the open junction of the endothelium. lipomelanic reticulosis; melanosome; lym phatic pathway; diaphragmatic lymphatics
Deposit of melanin-like granules in the lymph node of healthy animals as well as healthy and diseased human has been reported by many investigators (Jadassohn 1892; Schmorl 1893; Keye 1921; Lignac 1921; Meyer 1921; Baker 1964) . Lipomelanic reticulosis of lymph node in various diseases has been also investigated by a number of investigators (Lennert and Elschner 1954; Gail 1957; Blez et al. 1969; Ebner and Gebhart 1969) . The electron microscopic study on lipomelanic reticulosis was carried out and melanosomes were found to be present in the lymph node in various cutaneous diseases and also in regional lymph nodes of the skin, to which melanosomes had been injected (Jimbow 1969 a, b) . Melano somes were present in the dermal lymphatic endothelium in cases of blue nevus (Jimbow et al. 1971 ). Thus it is strongly suspected that dermal melanin can be carried to the lymph node by way of the lymphatic vessel. To study the mecha nism how melanin reaches the lymph node, avoiding any conceivable artifacts produced by the injection into the solid tissue, a small amount of melanosome suspension was injected into the abdominal cavity of mice, and the diaphragmatic lymphatic capillary and its regional lymph nodes were investigated under the electron microscope.
MATERIALS AND METHODS

Melanosomal suspension:
The Harding-Passey mouse melanoma was homogenized and centrifuged to get a large granule fraction, from which melanosomes were prepared by the high density gradient centrifugation after Seiji et al. (1963) . The melanosomes thus prepared were suspended in physiological saline solution (30.3 mg protein/ml) and used for the experiments.
The melanosomes were also fixed for 2 hours with the mixture of one volume of 4% formalin and 4 volumes of 1% glutaraldehyde in phosphate buffer (pH 7.2) and for 2 more hours by 1% osmium tetroxide in phosphate buffer, and subjected to the electron microscopic study. Blood: Blood smear was taken from the right atrium of the heart 2 and 24 hours after the injection of melanosomes and stained with Giemsa. As a control, specimens were taken after intraperitoneal injection of saline. Electron microscopy: 1) Abdominal cavity: On the surface of the peritoneum, there were free melanosomes, macrophages with melanosomes laden in their phagosomes, fine electron dense particles, fibrin and blood cells. 2) Serosa: The mesothelium possessed microvillus-like structure, some melanosomes in the phago somes and the basal lamina which is interrupted at the open junction. A few melanin-laden macrophages were found between two mesothelial cells at the open junction. 3) Interstitium of diaphragm: The same particles and cells as found on the surface of the diaphragm were also identified there. 4) Blood capillary : It showed non-interrupted basal lamina as well as endothelial fenestration. The melanosomes were detected neither in the blood cell nor in the vascular lumina. 5) Lymphatic capillary: It is characterized by the lack of the endothelial pore, rich luminal and abluminal projections of the endothelium resulting in an irregular luminal contour, no or, if any, poor basal lamina and open endothelial junction. Around the lymphatics there were numerous collagen fibers. Single or multiple melanosomes were noticed here and there in the phagosomes of the endothelium (Fig. 1) . In the lumen there were free melanosomes (Fig. 2) , melanosome-laden macrophages (Fig. 3) , fine electron dense particles, fibrin and blood cells. 6) Control: The speci mens showed some dilated lymphatics but no melanosomes were found in the tissue.
Blood smear:
Neither intra-nor extracellular melanosome-like particles were observed. The control revealed no granules in the cell or extracellular space.
Lymph node: The brown pigments with positive ammoniacal silver nitrate reaction but negative fat or iron staining were seen in the reticulum cells. The control specimens showed no pigment. The electron microscopic investigations showed a number of melanosomes in the phagosomes of the reticulum cells (Fig.  4) . No melanin was found in the control.
DlscussloN
The presence of melanin in the lymph node associated with various cutaneous diseases has been reported. Melanosomes were observed in the lymphatic endothe lium in cases of blue nevus (Jimbow et al. 1971 ) and also in the regional lymph nodes after injection of melanosomes into the skin (Jimbow 1969 b) . Since the melanosomes are usually produced in the epidermal melanocyte, it is strongly suspected that they are transported from the skin to the regional lymph node through the lymphatic channel. However, if the microinjection method is applied to put melanosomes into the solid tissue like skin, it may injure the cutaneous lymphatic capillary, changing its endothelial permeability (Ohkuma 1970 a) , and in the worst case the injection needle can be put directly into the lymphatic lumen . To avoid such artifacts, the melanosomes were injected into the abdominal cavity in this experiment. The lymphatic endothelia of the diaphragm showed no evidence of damage caused by the injection itself, and so the lymphatics were considered to be intact without any changed permeability in this investigation. The fine electron dense particles, fibrin and blood cells observed in the tissue were presumed to have been caused by bleeding due to injection through the abdominal wall or laparotomy itself. Allen 1970 ). However, neither free melanosomes nor macrophages were found at the open junction of the lym phatic capillary, which was considered to have happened either by chance or by the fact that the phenomenon did not really happen, or did happen but finished before the observation, i.e., 2 hours after injection of melanosomes. It is not clear whether the melanosomes found in the lymphatic endothelium passed into or out of the lumen. Some of them can be kept and degraded by the lymphatic endothelium. But at least some of them must have passed into , because no melano somes were found in lymph without the injection in the experiment , and regurgi tation of melanosomes from the lymph node to the peripheral lymphatics was most unlikely in this experiment. There were intact lymphatic valves and also no free melanosomes were observed to be passing through the open junction , even when a large number of them were still located in the connective tissue area . It still remains unsolved how the melanosome-laden macrophage has gone into the lym phatic lumen. However, the way via the open junction is supposed to have been found, as Leak and Burke (1968) demonstrated it in the guinea pig's ear after injec tion of thorium particles. Melanin in the lymph node is thought to have arrived by way of the peripheral lymphatics but not via blood stream , since blood smear failed to show any melanosome-like particles. 
